Diseases and infections diagnosed in laboratory mice, rats, guinea-pigs, golden hamsters and rabbits at the Veterinary Research Laboratory, Kabete, Kenya, are listed and discussed. Zoonoses encountered included salmonellosis and lymphocytic choriomeningitis.
In East Africa the majority of laboratory animal units have, at the most, a simple barrier system to exclude rodents and invertebrate pests. The animals in such units are conventionally reared and usually have no specific diseasefree status.
Under such conditions disease can vary from devastating epizootics to latent or persistent tolerant infections.
Such infections can complicate specific scientific work and also result in financial loss and interfere with the physiology and wellbeing of the animals.
With the advent of such sophisticated facilities as barrier-maintained (SPF) and germ-free units, epizootic diseases of experimental animals are becoming less common, but recognition and knowledge of laboratory animal disease remains essential if colonies are to be kept free of unwanted pathogens.
Despite extensive work on laboratory animal disease in developed countries there is a dearth of information on this subject in the tropics including East Africa.
Certainly there have been no surveys of disease in laboratory animals comparable to that carried out in Britain by Seamer & Chesterman (1967) .
In this paper laboratory animal diseases encountered at the Veterinary Research Laboratory, Kabete, Kenya, are listed and discussed.
MATERIALS AND METHODS
The data in this paper are based on a combination of the author's own clinical and necropsy records for 1970-1973 and the diagnostic reports from ·Present address: Clinical Research Centre, Watford Road, Harrow, HAl 3UJ. the Veterinary Research Laboratory, Kabete, during the period 1965-1972. The animal species covered in this paper are the mouse (Mus musculus), rat (Rattus norvegicus), guinea-pig (Cavia porcellus), golden hamster (Mesocricetus auratus) and rabbit (Oryctolagus cuniculus); other species such as chickens, although used as laboratory animals at Kabete, are omitted.
A small number of records are included of laboratory animals which were submitted to Kabete from other institutions and also a few diseases diagnosed in pet or commercial guinea-pigs and rabbits examined at the laboratory; the inclusion of such data seems justified in order to provide a more comprehensive picture of conditions encountered in these species at this laboratory.
The Small Animal Section at Kabete, from which the majority of cases originated, holds at anyone time 10000-15000 animals.
The majority of these are outbred mice, together with an average of 500 guinea-pigs, 300 rats, 300 hamsters and ] 50 rabbits.
The author began investigating laboratory animal diseases at Kabete late in 1970; before that date interest in the subject had been sporadic. As a result, the diagnostic reports earlier than 1970 probably do not reflect the actual incidence of laboratory animal disease.
For this reason the author attaches little significance to the actual number of cases examined or diseases diagnosed; this paper is intended as a qualitative rather than a quantitative study. In the final year of the study (1973) the author performed all clinical and postmortem work on laboratory animals himself. For clarity, therefore, the results are divided into 1965-1972 and 1973. In the results no distinction is drawn between diseases diagnosed clinically and those seen post mortem.
Interpretation of a number of the earlier reports (pre-1970) proved difficult; often only a bacteriological finding was available with no background information on the organ cultured or clinical or postmortem findings.
In such cases the bacteriological results are given as the 'diagnosis' even though they may not reflect pathogenicity-Escherichia coli isolated from the faeces, for example.
Laboratory tests were confined principally to bacteriology, parasitology and histopathology and, from time to time, haematology.
RESULTS
The findings are listed in reflect accurately the number of cases. In 1973, however, all the examinations were carried out by the author and the figures given represent the total numbers of sick and dead animals submitted and examined. A significant feature of the diagnoses were 2 important zoonoses, salmonellosis and lymphocytic choriomeningitis.
Salmonellosis occurred in mice, guinea-pigs and rabbits and the organisms identified included Salmonella typhimurium in mice and rabbits, S. dublin and S. wernigerode in mice and guinea-pigs, and S. enteritidis in mice alone.
S. enteritidis was also cultured from the intestine of a wild rat (Rattus rattus) trapped in the vicinity of the experimental animal room.
No attempt was made to screen staff nor was there any clinical evidence of disease in persons tending the animals, but it must be remembered that intercurrent bouts of enteritis are common in humans in the tropics and are rarely fully diagnosed.
Staff were warned of the dangers of zoonoses and were instructed to take full personal precautions after working with animals.
Lymphocytic choriomeningitis (LCM) was first diagnosed when mouse material was submitted to Mr H. H. Skinner of the Animal Virus Research Institute, Pirbright, England, and thereafter testing was performed at Kabete using the footpad inoculation technique (Roger & Hotchin, 1962) . The diagnosis of LCM was considered an important finding both because of the danger presented to man and because of the possible complications that could be introduced when tolerantly infected mice were used for virus isolation and vaccine production.
A colony free from LCM was established, using mice imported from Britain, and this project has been reported in detail (Cooper, 1973a, b) . Up to the time of completion of this survey (December 1973) the mouse unit was believed to be free of the virus.
Common diseases of laboratory animals diagnosed included ectoparasites, coccidiosis and scurvy. These conditions, many of which are now rarely seen in barrier-maintained animals, continue to be a problem in conventional units in developing countries.
On the other hand, some common conditions were not encountered, e.g. ear infection (canker) in rabbits.
Isolates from wild rodents are not included in the survey but regular screening was carried out of animals trapped in the vicinity of the animal house. Their potential as a source of infection is considered later. Isolates included a Salmonella sp., Listeria monocytogenes and Klebsiella aerogenes. Pasteurellosis was reported from the rodent Praomys natalensis (Cooper, 1973c) and attention was drawn to the hazards of infectious disease to laboratory animals in close proximity to wild rodents.
Mice
Although a total of 54 mice was examined in 1973, this is a relatively small number, reflecting the improvement in health following the establishment of a new colony of LCM-free stock.
Salmonellosis cases occurred every year from ] 965-1970, but no cases were recorded in ]97], 1972 or ] 973 (Table ] ). 28 mice yielded other bacteria and in 9 of these a Proteus sp. was involved; Proteus mirabilis was isolated from the gut of 5 sick mice and from organs of other cases. This was considered significant; P. mirabilis has been incriminated elsewhere as a murine pathogen (Jones, Estes & Jordan, 1972) .
No helminth parasites were found or reported despite, in ]973, careful examination of intestinal tracts and regular screening of faeces. Syphacia obvelata does not appear to have been reported from laboratory mice in Kenya but S. nigeriana (considered by many authorities to be synonymous with S. obvelata) has been identified from specimens of the striped grass mouse Lemniscomys striatus captured at Naivasha, Kenya (Mrs M. Leegwater, personal communication).
Nor were ectoparasites found on mice, with the exception of bedbugs (Cimex lectularius) which already inhabited the experimental animal rooms when the survey started.
Careful use of insecticides in the building appeared to eradicate this parasite.
Coccidial oocysts were found in faecal samples but were not associated with clinical disease and were not identified further.
LABORATORY ANIMAL DISEASE IN KENYA 29
Outbreaks of an infantile diarrhoea which occurred in 1970-1971 resembled Tyzzer's disease.
Clinically there was usually soiling of the coat and a plug of faeces on the anus.
Pathologically there was enteritis and pale focal hepatic lesions.
Histologically the liver showed a variety of changes ranging from mild degeneration to microabscesses with cellular infiltration.
Bacteriological culture yielded members of the Enterobacteriaceae, but Gram-positive rods, sometimes seen in impression-smears of gut and liver, were never successfully cultured.
The condition gradually disappeared following culling, reduction of overcrowding and improved hygiene.
Other conditions diagnosed included a mouse with labyrinthitis, from the brain of which a Streptococcus sp. was isolated in pure culture, and a litter of suckling mice, 5 of which showed microphthalmia and ocular opacity, probably congenital in origin.
Rats
Few rats were submitted for examination and clinically the colony always appeared healthy.
Only 2 cases of chronic respiratory disease were reported in the 8 years (Table 2) , but it is unlikely that during this time detailed examination of 'normal' animals had been performed.
2 cases of labyrinthitis were diagnosed clinically, and pathological examination carried out on 1 revealed a focus of greenish material within the left middle and inner ear, but both aerobic and anaerobic cultures were negative. Lice were found on rats in 1972 and were treated successfully by dusting with pyrethrum powder.
Apart from oocysts in 1 rat's faeces only 2 internal parasites were recorded: an immature cyclophyllidean cestode was observed in I rat's faeces and parasites found in the liver of another animal at necropsy were tentatively identified by the British Museum (Natural History) as strobilocerci of Taenia taeniaeformis.
Guinea pigs
Trauma played an important role in guinea-pig mortality (Table 3) : J animal was killed by a cat and J 5 others were either killed or mutilated when a dog managed to enter a floor pen in the animal house.
33 adult guinea-pigs were found dead one morning and examination revealed toothmarks in the skin and internal damage.
The predator in this case could not be identified but it was probably a wild mammal. Streptococcus spp. were frequently involved in bacterial infections of guineapigs and the diagnoses included streptococcal septicaemia.
An animal that died of a Salmonella typhimurium infection also yielded Streptococcus zooepidemicus from interral organs.
Reproductive disorders are well recognised in guinea-pigs and those encountered in this survey included dystocia, streptococcal endometritis, staphylococcal mastitis, cystic ovaries, and a case of pregnancy toxaemia.
Preg-nancy toxaemia was also reported in several animals at the East African Veterinary Research Organization laboratory, Muguga, a few miles from Kabete, but declined following a change of diet (A. D. Irvin, personal communication).
Scurvy was diagnosed on 5 occasions between 1965 and 1972, and cases were also observed by the author at another animal colony in Kenya.
The latter cases showed weakness of the limbs, ruffled coat and haemorrhages, including dysentery.
Alopecia is listed separately but in the author's experience was frequently misdiagnosed as scurvy, from which it differed by being characterised by thinning of the hair but no other signs. It occurred in all ages of guinea-pigs including youngsters of less than a month old, but appeared particularly common in pregnant females.
Ascorbic acid injections and supplementation of the diet with cabbage, carrot or hay had no influence on the disease. Pathological examination revealed no specific lesions other than a degree of adrenal hypertrophy in a small number of cases.
Fleas were frequently found on guinea-pigs and were identified as Ctenocephalides fe/is strongylus.
This flea is common on domestic animals in East Africa and was believed to have been introduced into the animal house with bedding.
It did not prove troublesome and no therapy was attempted. 5 adult animals (listed under 'Miscellaneous') were found dead unexpectedly. There were no gross abnormalities and bacteriology proved negative, but acidophilic intracytoplasmic inclusion bodies were seen in Kuppfer cells of the liver. Careful examination of the animals' hay revealed dry leaves of the plant Elaeondendron buchanani, a recognised toxic hazard to farm livestock. However attempts to reproduce the condition by experimentally feeding chopped and 'ground-up' leaves proved unsuccessful.
Golden hamsters Only small numbers of hamsters were received for examination and no general picture emerged (Table 4 ). 1 animal died of generalised pasteurellosis. The labyrinthitis case was diagnosed clinically but Staphylococcus aureus was cultured from the brain. 2 cases of gastrointestinal disease occurred. One which clinically resembled 'wet tail' showed a haemorrhagic gastroenteritis from which Escherichia coli and Citrobacter Jreundii were the only isolates.
The other case was found at necropsy to have ulcerative stomatitis and gastritis, but the aetiology was not elucidated.
Rabbits
Coccidia were found on many occasions and clinical coccidiosis, both intestinal and hepatic, was responsible for disease and death.
The majority of rabbits showed oocysts in faecal samples and often these numbered several thousand per gram, even though the rabbit was clinically healthy.
Diagnoses of coccidiosis were, therefore, based on clinical signs and histopathology.
Mucoid enteritis was not diagnosed until 1972. It is probable that it existed before this time but may well have been misdiagnosed as coccidiosis.
Cases in 1972-1973 showed clinical signs of acute dehydration and depression, and gelatinous material in the intestinal tract at necropsy. The reproductive conditions included several cases of vulvovaginitis. This disease was characterised by soiling and excoriation of the vulvar region and inflammation and oedema of the vagina.
In some cases there was a slight rise in rectal temperature.
A variety of bacteria was isolated, amongst them a Proteus sp. and Pasteurella haemolytica, while dark-ground illumination of vaginal smears and urine of one case showed numerous mycoplasma-like organisms.
Haematological examination of these cases showed a total white cell count within the normal range. All affected animals had been imported from Mombasa and they were not used for breeding.
Careful examination of male animals showed no penile lesions, even after mating with affected females, suggesting that the condition was specifically one of the female tract.
The remaining cases of reproductive disease were of scrotal and testicular damage.
The wounds were inflicted by fighting and exacerbated by abrasion on the concrete floor of the cages; as a result infection often supervened and the scrotal area became necrotic.
Infectious nasal catarrh ('snuffles') was enzootic amongst the rabbits and is not listed. The respiratory diseases in Table 5 probably originated from 'snuffles' by extension to the lungs.
Many cases of trauma occurred and several of these were back injuries. Such injuries ranged from fracture of the vertebral column with complete posterior paralysis, to hindlimb weakness with no lesions visible on x-ray or at necropsy.
No cases of ear canker were observed. Occasionally rabbits were examined which had crusty material in their external auditory canal but there was little or no inflammatory reaction and mites could never be demonstrated.
The single case listed was reported in 1969 and confirmation of the diagnosis could not be obtained.
The failure to demonstrate this parasite is of interest in view of the fact that the mite Psoroptes cuniculi has been reported from every continent (Lund, 1951) . The gastrointestinal conditions included intussusception, unexplained gastric ulceration and a rabbit with 2 large hair balls in its stomach.
The only case of nephritis was in a rabbit which had shown gradual weight loss and litters of low birthweight.
Macroscopically both kidneys were pale and pitted with partly adherent capsules; a focal interstitial nephritis was diagnosed histo· logically.
Of the 'Miscellaneous' cases 1 was a rabbit with a wart-like papilloma on its nose. This lesion closely resembled rabbit papillomatosis as discussed by Mare (1974) but no other cases were observed. CONCLUSIONS This survey is the first to be carried out in East Africa. The diseases recognised in laboratory animals elsewhere also occur in Kenya;  examples are salmonellosis, lymphocytic choriomeningitis, labyrinthitis, scurvy, coccidiosis and respiratory disease. Other conditions encountered have not apparently been reported elsewhere, e.g. vulvovaginitis in rabbits.
There is little doubt that the use of laboratory animals will increase in developing countries and that new and more sophisticated facilities will be constructed.
An awareness of the importance of laboratory animal disease will then prove essential and must be coupled with strict barrier precautions to reduce the risk of disease introduction.
Particular attention should be paid to the exclusion of wild rodents; there are many species in East Africa and these may harbour a wide range of potentially pathogenic microorganisms.
Ideally, a centralised breeding unit for laboratory animals should be established in East Africa.
This would permit animals of known quality to be produced and supplied to other institutions, thus obviating the need for each laboratory to expend its slender resources on highly expensive breeding accommodation.
In addition an accreditation scheme similar to, but possibly less detailed than, that in Britain (Townsend, 1969) should be considered.
The relative infancy of laboratory animal science in developing countries has been emphasised before (Cooper, 1973d) . Standardisation of facilities and the use of high-quality, well-maintained animals will do much to improve the calibre of research in the tropics.
